Abstract Goals of work: Prostate cancer, the most common lifethreatening cancer among American men, increases risk of psychosocial distress and negatively impacts quality of life for both patients and their spouses. To date, most studies have examined the relationship between patient coping and distress; however, it is also likely that what the spouse does to cope, and ultimately how the spouse adjusts, will affect the patient's adjustment and quality of life. The present study examined the relationships of spouse problemsolving coping, distress levels and patient distress in the context of prostate cancer. The following mediational model was tested: Spouses' problem-solving coping will be significantly inversely related to patients' levels of distress, but this relationship will be mediated by spouses' distress levels. Patients and methods: One hundred seventy-one patients with prostate cancer and their spousal caregivers were assessed for mood; spouses were assessed for problem-solving coping skills. Structural equation modeling was used to test model fit.
Introduction
Prostate cancer is the most common cancer afflicting men in the United States, with an estimated 230,110 new cases diagnosed each year. It is also the second leading cause of cancer death, killing 29,900 men every year [2] . In addition to mortality, the diagnosis of prostate cancer and the side effects of its treatment can negatively impact patients' quality of life and well-being [13, 18, 28] .
Research has shown that prostate cancer is an experience that affects both the patient and his spouse. Couples coping with prostate cancer have reported feeling unprepared to cope with treatment decisions and treatmentrelated effects [21, 30] . Kornblith et al. found that spouses report high psychosocial distress that is related to the patients' treatment side effects [26] . Several studies have found strong correlations between the psychosocial adjustment of cancer patients and their spouses, emphasizing the highly interdependent relationship between patients and their spouses throughout the cancer experience [11, 25, 26, 29] .
A recent study by Banthia et al. showed that the relationship between prostate cancer patients' maladaptive coping strategies and patient distress was moderated by good dyadic adjustment, such that patients who engaged in maladaptive coping but reported positive marital adjustment suffered less individual distress. Interestingly, the same relationship was not shown for the spouses [4] . These results are consistent with the notion that the female partner, through the relationship, may be playing a particularly important role in helping the patient to cope better. While it is established that patient and their spouse are both affected by the cancer experience, the mechanisms by which the couple's distress are related are less well understood. Baider et al. found that the cancer patients were less distressed if they perceived less stress from their spouses and a good sense of family cohesion [3] . In another study, spouses were found to be more likely to focus on problem-solving while the patients reported using more emotion-focused coping, such as seeking support [20] . Hence, the literature suggests that the spouse's distress may be more related to her coping skills while the patient's distress is more related to his perceptions of support and cohesion.
Studies have documented relationships between problem-solving coping skills and psychological stress, depression, anxiety, coping, positive affectivity, negative affectivity, optimism, pessimism, and knowledge acquisition [12, 14, 16] . Cancer studies suggest the patient's problem-solving is related to his/her own adjustment [1, 8] . Allen et al. found that women with breast cancer who received a 12-week problem-solving intervention reported lower unmet needs and better mental health at the conclusion of the intervention compared to the control group [1] . A recent study by Nezu et al. showed that adult cancer patients with elevated distress levels significantly improved after a ten-session problem-solving intervention compared with a waitlist control group [31] .
Problem-solving interventions have also been shown to help improve quality of life for cancer patients' family members, including spouses. A recent study by Sahler et al. demonstrated that mothers of children with cancer had enhanced problem-solving skills and decreased negative affect after an 8-week problem-solving intervention [32] . Bucher et al. offered a 90-minute problem-solving intervention to advanced cancer patients and their families and showed that both reported feeling more informed about community resources and scored higher in problem-solving ability [8] . In a study specifically focusing on spouses, Blanchard, Toseland, and McCallion found that distressed spousal caregivers of prostate cancer patients who underwent a problem-solving intervention experienced better physical, role, and social functioning, as well as better ability to cope, than those in the control group. Those in the intervention group reported improvement in their perceptions of their ability to cope with pressing problems while those in the control group reported unchanged levels. Similar results were found in another randomized trial by the same group of researchers in which spouses of patients with different cancers who were in the problemsolving intervention group were significantly less depressed after the intervention than were those in the control group [7] . In addition, a qualitative study by Malinski et al. described how couples used problem definition and cognitive reappraisal techniques to gather information about the disease, make informed treatment decisions, and regain a sense of control in their life. Couples reported less distress after using these problem-solving techniques [29] .
In sum, the literature suggests that, in prostate cancer: (1) patient and spouse distress is closely related, and (2) spouses' problem-solving skills are predictors of their own adjustment and quality-of-life outcomes. In the current study, we examined a conceptual model that investigated whether spousal problem-solving may indirectly impact patient distress through its influence on spouse distress (Fig. 1) . Specifically, we sought to answer the following questions: (1) Are prostate cancer patients' distress levels related to those of their spouses? (2) Is spouse problemsolving related to spouse distress? and (3) Does spouse problem-solving predict patient distress, and is this relationship mediated by spouse distress?
Patients and methods

Sample
One hundred seventy-one men diagnosed with prostate cancer and their spouses were recruited to a randomized clinical trial to assess the value of a problem-solving therapy program for spouses/partners of men with prostate cancer. Patients and their spouses were eligible to participate if: (1) the patient had been diagnosed with prostate cancer within 18 months of entry into the study, (2) the patient and spouse/significant other were living together, (3) they lived in San Diego County or close proximity, and (4) they both had basic English language proficiency. Spouse and patient demographic data can be found in Table 1 ; these data include age, ethnicity, highest level of education completed, and combined annual income, as well as patient and relevant medical information such as stage of cancer and months since diagnosis. Date of diagnosis and stage of cancer self-reported medical information were verified by patients' providers. 
Procedures
Flyers were used to recruit couples to participate in the larger randomized clinical trial that was testing the efficacy of a problem-solving intervention for improving quality of life for spouses of men with prostate cancer. In addition, physicians, support group leaders, and leaders of community businesses and organizations made personal one-to-one appeals to potential participants. Posters were displayed in waiting rooms of collaborating physicians, medical centers, churches, beauty salons, and barber shops. In addition, physicians sent a personal letter as well as a study flyer to their eligible patients, and several made personal phone calls to invite participation. Print (e.g., flyers, newsletters, newspaper press releases, newspaper advertisement) and electronic (radio and Internet) media were also utilized to recruit participants. Patients or spouses who called to express interest in the study were given information about study requirements, then underwent a brief telephone screening to confirm eligibility. A baseline assessment was then scheduled. Research assistants conducted these assessments in participants' homes or at a place that was convenient for them. At the baseline assessment, the project and eligibility requirements were again explained as part of the consenting process. Baseline assessments included a packet of self-report questionnaires as well as a general inquiry form regarding the couple's demographic characteristics. After baseline assessments were completed, couples were randomly assigned to intervention versus control conditions. Spouses were randomized into either the intervention arm, which received six to eight sessions of a problem-solving intervention [17] in addition to encouragement to continue with their standard supportive care, or to the standard supportive care control arm where the spouses were encouraged to continue receiving support from their usual sources (doctors, therapists, family members, etc). Approximately 2 months after the baseline assessment, participants completed another set of self-report measures to assess distress and coping. To measure long-term effects of the intervention, participants also completed a final assessment 6 months after baseline. For the current cross-sectional study, we examined data from the baseline assessments that were completed before randomization.
Measures
Social Problem-Solving Inventory-Revised (SPSI-R) [15] : This measure was completed by the spouse. The SPSI-R is a 52-item self-report questionnaire that measures five dimensions of social problem-solving: two problem-orientation dimensions (positive and negative) and three problemsolving dimensions (rational problem-solving, impulsivity/ carelessness style, and avoidance style). An SPSI-R total score is calculated to reflect the person's general level of problem-solving, with higher scores indicating better problem-solving skills. Studies have also demonstrated a robust two-factor structure of the measure: constructive problem-solving (positive problem orientation and rational problem-solving subscales) and dysfunctional problemsolving (avoidance style, impulsive/carelessness style, and negative problem orientation subscales) [32, 34] . Psychometrically, the SPSI-R is characterized by strong reliability estimates and has been shown to have construct validity [15] .
Profile of Mood States (POMS) [31]: This self-report questionnaire was completed by both the patient and spouse. The POMS is a 65-item, five-point adjective rating scale with six factor-analytically derived scales designed to measure: (1) tension-anxiety, (2) depression-dejection, (3) anger-hostility, (4) vigor-activity, (5) fatigue-inertia, and (6) confusion-bewilderment. As a global measure of affective state, a total mood disturbance score can be calculated by summing the six scale scores. High scores in each of the scales (except for vigor-activity) represent worse mood while low scores signify better mood. The POMS has well-documented reliability and validity and has been widely used in studies of cancer patients [22, 35, 37, 38] and spouses [9] , including patients coping with prostate cancer [10] .
Analyses
After the descriptive statistics were evaluated, latent variable modeling was conducted to determine the factorial structure of the target measures via confirmatory factor analysis (CFA) and the structural relations between the latent variables representing these measures via structural equation modeling (SEM). In CFA the commonality among the observed variables (e.g., items from the POMS) is modeled as a latent variable (e.g., representing general distress), thus reducing the amount of measurement error in the target latent variable. This (these) latent variable(s) can then be used in a structural model in which the directional relations among these latent variables are analyzed (Fig. 1) . While latent variable modeling does impose a directional model on the relations between variables, it does not mean that one has established causality. To determine if the hypothesized CFA and SEM models fit well, EQS was used [6] . Past research has shown that using the chi-square likelihood ratio test to determine overall model fit is unsatisfactory for numerous reasons [36] . Because of these limitations, researchers [23] have suggested using multiple measures of descriptive model fit. In the current study, the following measures were employed: (a) the Comparative Fit Index (CFI) [5] with values greater than 0.93 indicating reasonable model fit, and (b) the Standardized Root Mean Square Residual (SRMR) [24] with values less than 0.08 indicating reasonable model fit. In addition, the chi-square difference test was used to compare the relative fit of two nested models.
Results
Sample characteristics
Sample characteristics are presented in Table 1 . Patients' ages ranged from 41-89 (mean=65.5, SD=9.96) years. Spouses' ages ranged from 32-86 (mean=61.29, SD= 10.68) years. A majority of the sample was Caucasian (86% of patients and 81% of spouses), and over half of the sample had combined annual incomes over $75,000. The sample was also fairly well educated with 55% of patients and 40% of spouses reporting having completed at least a college degree. Most (77%) of the patients were diagnosed with stages A and B neoplasms. Means and standard deviations of study measures are presented in Table 2 . In general, POMS and SPSI-R scores were comparable to reported means in other studies with cancer populations [22, 31, 35, 37, 38] , which have typically shown patterns of elevation in depression, tension-anxiety, fatigue, confusion-bewilderment, and total mood disturbance [31] .
Confirmatory factor analysis of measured variables
Before model fit was evaluated, confirmatory factor analyses were conducted to check the factor structure of the latent variables. Goodness of fit indices on the factor structures of each latent variable are presented in Table 3 . Multivariate analyses of normality revealed non-normal item distributions for patient and spouse POMS but because it is a well-established measure with good psychometric properties and its factors had robust factor loadings (see Table 3 ), normality was assumed in running the structural equation modeling.
Non-normality and poor fit were shown when the items of the SPSI-R were tested ( Table 3 ). The five-factor structure was shown to have poor fit, so the two-factor structure was tested based on literature suggesting that SPSI-R scores are more robust using these two composite scores than using the five subscales and total scores [32, 34] . Subsequent confirmatory analyses demonstrated that factor loadings significantly improved when a two-factor structure was used (Table 3) .
Structural equation modeling analyses
These two factors of the SPSI-R (constructive versus dysfunctional problem-solving) were incorporated into the conceptual model. The model was tested using EQS, and fit statistics indicated that the fit was good: X 2 (115, N=172) =273, p<0.05; CFI=0.91; and SRMR=0.075. Factor loadings for all latent variables were significant (all were above 0.4) ( Table 4 ). The paths were all significant, except for those between constructive problem-solving and spouse distress and between dysfunctional problem-solving and patient distress. The final model is shown in Fig. 2 .
Discussion
Previous studies have documented that spouses are affected by the diagnosis of cancer [11, 19, 25, 26, 29] . Results of this study show that patient and spouse distress are related. This suggests that it is important to study both patient and spouse distress and quality of life. Spouse coping is conceptualized as constructive problem-solving (rational problem-solving; positive problem orientation) and dys- functional problem-solving (avoidance style, impulsivity/ carelessness, and negative problem orientation). Spouse coping has also been shown to be related to spouse distress. Interestingly, only dysfunctional problem-solving is significantly related to spouse distress (r=0.471). This is consistent with the literature that the negative problem orientation is related to negative affect and psychological distress [12] . This has implications for future interventions, suggesting that targeting dysfunctional problemsolving rather than constructive problem-solving might be more helpful in reducing distress. Results show that spouse coping is also related to patient distress. There is a significant negative correlation between constructive problem-solving and patient distress, suggesting that better spouse coping is equated with less patient distress. Spouse dysfunctional problem-solving is also related to patient distress, but unlike constructive problem-solving, this relationship is fully mediated by spouse distress. Therefore, it is through spouse distress that spouse dysfunctional problem-solving affects patients.
These results have implications for future interventions. It is important for spouses of patients with prostate cancer to have good problem-solving skills since the spouse's constructive coping has a direct inverse relationship with the patient's distress. However, dysfunctional problem-solving may be a more important area of intervention since it not only directly affects spouse distress, it also indirectly affects patient distress as well.
There are several limitations to this study. Participants were from one geographic region and were mostly well educated, Caucasian couples of upper socioeconomic levels. It was not possible to collect information on persons who were exposed to information about the study through recruitment efforts and would have been eligible but decided not to participate; therefore, it is difficult to ascertain whether results can be generalized to all prostate cancer patients and their spouses. Same-sex dyads were considered eligible for the study; however, none enrolled. Measurement of problem-solving and distress was limited to self-report, paper-and-pencil questionnaires, and the instruments used were not specific to prostate cancer in their focus. Other ways of measuring the impact of the diagnosis should be included in future studies, such as biological assays, functional dyadic impairment, or real-life coping of spouses, not just a self-report of their coping styles.
Results of this study demonstrate that the spouse's distress mediates the relationship between the spouse's dysfunctional problem-solving and the patient's distress, underscoring the importance of assessing spouse distress and coping. However, the cross-sectional design of the present study lends caution to interpretation of these results. The larger randomized clinical trial testing the efficacy of problem-solving therapy may provide richer results about the relationships of problem-solving and spouse and patient distress. Clinicians may also find it helpful to identify those spouses who are distressed and assess their coping styles. A recent study by Sahler et al. showed that mothers with cancer exhibited changes in mood that were influenced by dysfunctional problem-solving rather than constructive problem-solving. Interventions on avoidant coping or impulsive decision making may be important areas for future studies [32] .
